The twenty-four KDa C-terminal tau fragment increases with aging in tauopathy mice: implications of prion-like properties.
The truncated tau protein is a component of the neurofibrillary tangles found in the brains with tauopathies. However, the molecular mechanisms by which the truncated tau fragment causes neurodegeneration remain unknown. Tau pathology was recently suggested to spread through intercellular propagation, and required the formation of 'prion-like' species. We herein identified a new fragment of the tau protein that consisted of four binding domains and a C-terminal tail (Tau-CTF24), but lacked the N-terminal projection domain, and found that it increased with aging in tauopathy model mice (Tg601). Tau-CTF24-like fragments were also present in human brains with tauopathies. A mass spectroscopic analysis revealed that Tau-CTF24 was cleaved behind R242. The digestion of full-length tau (Tau-FL) by calpain produced Tau-CTF24 in vitro and calpain activity increased in old Tg601. Recombinant Tau-CTF24 accelerated heparin-induced aggregation and lost the ability to promote microtubule assembly. When insoluble tau from diseased brains or aggregated recombinant tau was introduced as seeds into SH-SY5Y cells, a larger amount of insoluble tau was formed in cells overexpressing Tau-CTF24 than in those overexpressing Tau-FL. Furthermore, lysates containing the Tau-CTF24 inclusion propagated to naive tau-expressing cells more efficiently than those containing the Tau-FL inclusion. Immunoblot and confocal microscopic analyses revealed that aggregated Tau-CTF24 bound to cells more rapidly and abundantly than aggregated Tau-FL. Our results suggest that Tau-CTF24 contributes to neurodegeneration by enhancing prion-like propagation as well as deteriorating the mechanisms involved in microtubule function.